Two stable RNA species and their genes have been isolated from Mycoplasma capricolum, and the nucleotide sequences have been determined by partial RNA sequencing and sequencing of the genes. The RNAs are 92 and 105 nucleotides in length, respectively. The two RNAs reveal no sequence similarity to any stable RNA so far reported, indicating that these are novel RNA species. The RNAs, designated MCS2 and MCS3 RNA, exist in small amounts in the soluble fraction of the cell extract.
Mycoplasmas are small eubacteria which are parasitic in eukaryotic tissues and organs. The genome of Mycoplasma capricolum (about 1,100 kb) contains only two sets of genes for three rRNA species 1 and 30 genes for 29 tRNA species. 2 In previous studies, 3^5 we isolated several small stable RNA species, besides rRNAs and tRNAs, from M. capricolum cells. Among them, three species, designated MCS1, MCS5 and MCS6 RNA, are the homologs of 4.5S RNA, 3 RNase P RNA 4 and lOSa RNA, 5 respectively, found in Escherichia coli and some other eubacteria. The other RNA, MCS4, resembles U6 eukaryotic small nuclear RNA. 6 The structures and some characteristic features of these RNAs have been reported. In addition, there are some other RNAs that are also present in M. capricolum cells in lower amounts. Here, we report the structures of two low-abundant RNA species and their genes.
During our previous analysis of tRNAs and small RNAs of M. capricolum using polyacrylamide-gel electrophoresis, we have detected two faint RNA bands which migrate between 5S rRNA (109 nucleotides in length) and bulk tRNA bands. We have tentatively named the shorter RNA as MCS2, and the longer as MCS3. The RNAs were eluted from the gel bands, labeled at the 5'-or 3'-end with 32 P, and the partial nucleotide sequences including the both ends were determined by the enzymatic method. 7 The results revealed that each RNA sequence was homogeneous including both the 5' and 3' ends. Southern hybridization of the restriction enzymedigested genomic DNA of M. capricolum and 32 P-labeled respective RNA showed that each RNA was encoded by a single gene (data not shown). The DNA fragments containing the genes for each RNA were respectively cloned from the genomic DNA, and the total DNA sequences were determined. 8 Figure l(a) and (b) show the sequences encompassing the genes for MCS2 and MCS3, respectively. MCS2 RNA is 92 nucleotides in length and MCS3 RNA is 105 nucleotides. There are promoter consensus sequences, -35 and -10 boxes, upstream of the two genes (see Fig. 1 ). The sequences determined are registered in the Nucleotide Sequence Databases under the accession numbers D13063 and D13064, respectively. The computer search of the relevant databases revealed no known RNA which exhibits sequence similarity to MCS2 or MCS3 RNA. Thus, MCS2 and MCS3 might be new RNA species. The two RNA sequences can be folded in the secondary structures with several stem/loops as presented in Fig. 2 . The M. capricolum cell extracts was fractionated by sucrose density gradient centrifugation, and the distribution of each RNA was analyzed by hybridization of the complementary DNA sequence to a part of the RNA. Both MCS2 and MCS3 RNAs were detected mostly in the soluble fraction (data not shown). The amount of MCS3 in the cell is about 1% of that of 5S rRNA as judged by the strength of the gel band, and that of MCS2 RNA is less than one-fifth of that of MCS3 RNA.
Mycoplasmas are a degenerated form of Gram-positive bacteria, 9 and the small size of the genome is because they have discarded many non-essential genes during evolution. Most, if not all, genes encoded in the genome may be indispensable for growth of the cell. 9 In fact, MCS1 (4.5S RNA homolog), MCS5 (RNase P RNA homolog) and MCS6 (lOSa RNA homolog) are known to exist ubiquitously at least in all eubacteria. It is thus conceivable that MCS2 and MCS3 RNAs are also present in other eubacteria playing important roles in cell growth.
